which can be rearranged and simplified to 
and allows for 1 2 [ ] E P P in Eq. A6 to be solved according to :   4   3 3 1  5 5  2  22  2  3  5   6 1  1  2  3 1  4  5  2  6  1  4  2   3 4 1  2  5 6 1  2  12  1  2  3 1  4  5  2  6   1  2  3 1  4 12 
Eqs. A2, A4, A5 and A7 were substituted in derivation of Eq. A8. Accordingly, when
, the initial substrate concentration, and the initial steady-state velocity simplifies to: 0  1 2  2 2  1 2  0  2  3  5  1  2  1  2  1  2  1  2   1  0  3  5  1  2 2  2  2  3  5  1  2  1  2  1  2  4  6 1 0
which is the familiar Briggs-Haldane equation for the initial substrate concentration-dependent enzyme cycling in the absence of product inhibition and substrate depletion, with the enzymatic reaction parameters 
A10
The steady-state k cat and K M expressions in Eq. A10 are identical to those obtained in the absence of product inhibition 4 .
Under conditions where there is no initial product (i.e. 12 [ ] [ ] 0 PP  at t = 0), and free substrate and product concentrations are much greater than total enzyme ( i.e. 
. Eq. A8 can therefore be expressed as: 
where some of the  i and  i (i = 0, 1, 2, 3) constants depend on the initial substrate concentration.
The third order polynomial function in the numerator of Eq. A11,
, has three roots, which are a positive root, r, and either two negative roots or a complex conjugate pair of roots 10 . Therefore, Eq. A11 can be rearranged as A13   or   30 1  2  2  2  3  3  3  1  0   2  1  1  0  11  0  2  2  3  10  2  1  1 
A13
Although Eqs. A13 and A13 represent exact analytical solutions of differential equation Eq. A11, the concentration of free enzymatic product [P] is a complicated implicit function of time (t) composed of a linear, two logarithmic and an inverse tangent or additional logarithmic function, and thus it is difficult to extract physically meaningful parameters (e.g. k cat and K M ). An approximation approach to obtain a solution of the concentration of free product [P] that allows for physically meaningful parameters to be extracted is as follows. 
where P(x), Q(x) and f(x) are functions of x defined as 
